After the introduction of the hepatitis B vaccine in the United States in 1982, a greater than 90% reduction in new infections was achieved. However, approximately 1000 new cases of perinatal hepatitis B infection are still identified annually in the United States. Prevention of perinatal hepatitis B relies on the proper and timely identification of infants born to mothers who are hepatitis B surface antigen positive and to mothers with unknown status to ensure administration of appropriate postexposure immunoprophylaxis with hepatitis B vaccine and immune globulin. To reduce the incidence of perinatal hepatitis B transmission further, the American Academy of Pediatrics endorses the recommendation of the Advisory Committee on Immunization Practices of the Centers for Disease Control and Prevention that all newborn infants with a birth weight of greater than or equal to 2000 g receive hepatitis B vaccine by 24 hours of age.
abstract
Approximately 1000 new cases of perinatal hepatitis B infection are identified annually in the United States. 1, 2 Chronic hepatitis B infection occurs in up to 90% of infants infected with hepatitis B at birth or in the first year of life. When untreated, approximately 25% ultimately will die of hepatocellular carcinoma or liver cirrhosis. In the absence of postexposure prophylaxis at birth, the risk of perinatal transmission is substantial when an infant is born to a mother who is hepatitis B surface antigen (HBsAg) positive. The proportion of infants acquiring infection in this circumstance ranges from approximately 30% when mothers are hepatitis B e antigen (HBeAg) (a marker of infectivity) negative to approximately 85% when mothers are HBeAg positive. Because maternal HBeAg status frequently is unknown, the true risk to an individual newborn infant also generally is unknown. Postexposure prophylaxis is highly effective. Hepatitis B vaccine alone is 75% to 95% effective in preventing perinatal hepatitis B transmission when given within 24 hours of birth. 3, 4 When postexposure prophylaxis with both hepatitis B vaccine and hepatitis B immune globulin (HBIG) is given, is timed appropriately, and is followed by completion of the infant hepatitis B immunization series, perinatal infection rates range from 0.7% to 1.1%. 5, 6 These findings are the basis for the rationale for the current change in the recommendation regarding birth vaccination.
Prevention of perinatal transmission of hepatitis B is part of a national strategy for hepatitis B prevention that relies on testing all pregnant women for hepatitis B infection by testing women for HBsAg routinely during pregnancy and providing appropriate and timely prophylaxis to all newborn infants. 6 Appropriate prophylaxis consists of HBIG and/or hepatitis B vaccine, depending on the HBsAg status of the mother and the weight of the infant (Fig 1) . The birth dose of hepatitis B vaccine is a critical safety net to protect infants born to hepatitis B-infected mothers not identified at the time of birth. The birth dose can prevent infection of infants born to infected mothers in situations in which the mother's results are never obtained, are misinterpreted, are falsely negative, are transcribed or reported to the infant care team inaccurately, or simply not communicated to the nursery. The Immunization Action Coalition reported greater than 500 such errors in perinatal hepatitis B prevention from 1999 to 2002. 7 The birth dose also provides protection to infants at risk from household exposure after the perinatal period. For infants born to HBsAg-negative mothers, the birth dose is the beginning of appropriate lifelong prophylaxis. Because the consequences of perinatally acquired hepatitis B are enduring and potentially fatal, the safety net of the birth dose is critically important. The incidence of new hepatitis B infections has increased in some states as a result of the opioid epidemic in the United States, 8 underscoring the urgency of improving perinatal prevention strategies.
Hepatitis B antiviral therapy now is offered during pregnancy to hepatitis B-infected women with high hepatitis B viral loads. Antiviral therapy started from 30 to 32 weeks' gestational age and continued until postpartum week 4 in the mother, in addition to newborn prophylaxis with hepatitis B vaccine and HBIG, has been associated with significantly reduced rates of perinatal hepatitis B virus transmission from highly viremic mothers. 9 There is no evidence, however, that maternal antenatal treatment alone without infant prophylaxis is sufficient to reduce the risk for perinatal transmission. 10 The US Department of Health and Human Services has set a goal of 0 perinatal hepatitis B transmission in the United States by 2020. 6 Although 95% of infants born to infected women who are identified by the Centers for Disease Control and Prevention's Perinatal Hepatitis B Prevention Program do receive prophylaxis with HBIG and hepatitis B vaccine within 12 hours of birth, the overall hepatitis B immunization rate of newborn infants is suboptimal. 11 In 2005, the Centers for Disease Control and Prevention's Advisory Committee on Immunization Practices (ACIP) issued hepatitis B vaccine recommendations that contained permissive language around administration of the birth dose of hepatitis B vaccine, allowing practitioners the option to delay this dose. 5 By 2014, a quality improvement study found that only 72% of infants received the birth dose of hepatitis B vaccine, which is less than the Healthy People 2020 target of 85%. 12 In October 2016, the ACIP rescinded the permissive language and instead stated the following: "For all medically stable infants weighing greater than or equal to 2000 grams at birth and born to HBsAg-negative mothers, the first dose of vaccine should be administered within 24 hours of birth. Only single-antigen hepatitis B vaccine should be used for the birth dose." 13, 14 
RECOmmENDATIONS
The American Academy of Pediatrics Committee on Infectious Diseases and the Committee on Fetus and Newborn support removal of permissive language for delaying the birth dose of hepatitis B vaccine, endorse the recommendation of the ACIP for giving the birth dose within the first 24 hours of life in all medically stable infants weighing greater than or equal to 2000 g, and provide guidance for implementation. 15 
Vaccine Issues
After completion of a 3-or 4-dose hepatitis B vaccine series, 98% of healthy term infants achieve protective antibody concentrations. Protection may be lower in infants with birth weights less than 2000 g. 5 The optimal time to perform serologic testing to detect a vaccine response in infants is 1 to 2 months after the final dose of the hepatitis B vaccine series. Recommendations for postvaccination serologic testing of infants born to hepatitis B-infected mothers have been updated recently. 16 For infants born to HBsAg-positive mothers, postvaccination serologic testing by measuring hepatitis B surface antibody (anti-HBs) to document protection and HBsAg to rule out perinatal infection now is recommended at 9 to 12 months of age instead of 9 to 18 months. Infants who are HBsAg negative with anti-HBs levels less than 10 mIU/mL (nonprotective) require additional vaccine doses. The ACIP considered revaccination strategies in February 2017 and recommended that HBsAgnegative infants with anti-HBs levels less than 10 mIU/mL receive a single additional dose of hepatitis B vaccine and be retested for anti-HBs 1 to 2 months after that vaccine dose. If the anti-HBs level is still less than 10 mIU/mL, the infant should receive 2 additional doses of hepatitis B vaccine followed by retesting 1 to 2 months later. Infants with anti-HBs levels less than 10 mIU/mL after 2 3-dose series of hepatitis B vaccine are nonresponders, and available data do not suggest benefit from additional vaccinations. The ACIP noted that, on the basis of clinical circumstance or family preference, HBsAg-negative infants with antiHBs levels less than 10 mIU/mL may be vaccinated instead with a second complete series followed by postvaccination testing 1 to 2 months after the final dose.
Hepatitis B vaccine is well tolerated in infants. 17, 18 Commonly reported mild adverse events after hepatitis B vaccination in people of all ages from postmarketing surveillance data include pain (3%-29%), erythema (3%), swelling (3%), fever (1%-6%), and headache (3%). Safety of hepatitis B vaccines has been examined extensively; no evidence of a causal association between receipt of hepatitis B vaccine and neonatal sepsis or death, rheumatoid arthritis, Bell's palsy, autoimmune thyroid disease, hemolytic anemia in children, anaphylaxis, optic neuritis, Guillain-Barré syndrome, sudden-onset sensorineural hearing loss, or other chronic illnesses has been demonstrated through analysis of data from the Vaccine Safety Datalink. 5 Perinatal hepatitis B-prevention strategies are considered cost-effective, with a cost-effectiveness ratio of $2600 per quality-adjusted life-year. 19 
Implementation
The following are key steps for implementing appropriate administration of the birth dose of hepatitis B vaccine (see also Fig 1): • Identify HBsAg-positive mothers before delivery and document maternal HBsAg status in infant records;
• Resolve unknown HBsAg status of mothers as soon as possible around delivery, and document maternal status in infant records;
• For all infants born to HBsAgpositive mothers, administer both hepatitis B vaccine and HBIG within 12 hours of birth, regardless of any maternal antenatal treatment with antiviral medications;
• For all infants with birth weight greater than or equal to 2000 g born to HBsAg-negative mothers, administer hepatitis B vaccine as a universal routine prophylaxis within 24 hours of birth;
• For all infants with birth weight less than 2000 g born to HBsAgnegative mothers, administer hepatitis B vaccine as a universal routine prophylaxis at 1 month of age or at hospital discharge (whichever is first);
• For all infants born to HBsAg- 
